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Abstract

The depletion of stratospheric ozone is regarded as a major environmental threat to plant growth
and ecosystem. The ozone depletion has caused plants to be exposed to an increased penetration of
solar ultraviolet-B (UV-B) radiation in the 280-320 nm wavelength range. Enhanced UV-B radiation
may have influence on plant's biological functions in many aspects including inhibition of photosyn-
thesis, DNA damage, lipid peroxidation, changes in morphology, phenology, and biomass accumula-
tion. To cope with the damage by UV radiation, plants have evolved to have protective mechanisms,
such as photorepair, accumulation of UV-absorbing compounds, leaf thickening and activation of anti-
oxidative enzymes. The objective of this review is to address the effects of enhanced UV-B on plant
growth, UV-B action mechanisms and prolection mechanisms in plants.
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A)d FAE wor
9 pyrimidine(6-4) pyrimidinone dimer7} A/ HtH
(Fig. 2). ©|218F DNA £44k8o] A= DNA B
A A A71AFE Pelsle] e, O

cyclobutane pyrimidine dimer

1AA

A
(]

:"n—d—o—‘, } Tryptophane
AT
‘ .

Absorption

T T T 4
260 280 300 320 340

Wavelength [nm]

1 T
220 240

Fig. 1. Absorption spectra for some biologically important
substances in the UV range.

o], AFAL T ke FA BhBrin, 1999).
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FRENeH oL HlwA AaE(313~320 mm)°l
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Fig. 2. Formation of cyclobutane primidine dimer, pyrimidine (6-4) pyrimidinone dimer and Dewar isomer by UV irradia-

tion.
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T2 WRIAIZITHReubsaet et al., 1998).

289 Agoh} FHPAds s=Re] Ffsiar
Utk B3] o] Ao g2 P 52 cyto-
kinin, 21724872 gibberelline, auxin, abscisic acid
ol o5l A= Ut o] TEEL BT AR
FLell A ) FFE 2k7] Wil UvB 71l 9
g w8l == 2 5o 2245 dojdth. Indol-
3-acetic amd(IAA)\._ UV-B FAbe]| olsf 4kst=m
TAAS] 13}l 21 Ee] FA7 Aok 212 B0l
e ZloZ BaEo] 9lth(Ros, 1990).

A0 F2 48] phospholipid®} glycolipide=
B3 Abe TSI Yt B33 Ak UV-
BE &3 A4 misllEL AA4PtHKim, 1996).
B8 UV-B ZAl]] osl} Ergiti-o] AAdo] S,
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o] A2}
ZA}

Pizarro, 2000).
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A vehdet, Aol dAs] AdisHe = glew
A F37F e Fx vk 2ftE o= Al aEe]
TAGAEHT} UV-Bo ek 24de] o, 3]
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T mE& AL Qlolt} tlE BEAEw A Zol
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Fig. 3. Injury symptoms of cucumber plants as affected by
enhanced UV-B irradiation. (Control, 0.03 kJ - m? Low
UV-B, 6.43 kJ - m?; and High UV-B, 11.30 kT - m®)
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(Tevini and Iwanzik, 1983). UV-BE C; &2 &
2uFA F8 &2 ribulose-1,5-bisphosphate car-
boxylase(Rubisco)?] @418 A 3)A)ZickKulandeivelu
et al, 1992). Rubisco B A3k polypeptide subu-
nit /99 mRNA FAPGE (mRNAZR] FHojx) ol
2 e AR HAEHE dovle Ao W
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At T o} uvB Fiek Jigele] BAlE |9
a7 otk
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vonoid-} ©]2} 9 phenol E&E°] UV-Bel &g
Z713 K Beggs et al, 1986; Kim et al, 1996a; Li
et al., 2000). UV-Bell g o1 B29 F7k= ©x]
gty HAZHUV-BE F531 UE 719 B2
SEHEA Bk ohjEl AEE Fadk ovE JiR
o A1) qloiA] ol2igk BEEL T30 2AEE
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Bare] HYE Pof F= Fog EFeT
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flavonoid”} THE =] thBeggs et al., 1986).
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UV-B 3ol 3] A A5 Follx 24047}
A= 2 FA30 ofFf A5 2 BAA Y &
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2001). e} IR AE2 UV-B AP 23] ascor-
bic acid, glutathione, polyamine &3} & &ikslE
9 F7le}l, superoxide dismutase, ascorbate pero-
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#E HQUHKim et al., 1996b). & UV-B F7}o]
ol BAALIAT 02 AT NSNS B 91
Agsl 4 Polihgos IFHT,
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o gon) el 2o Sche) AV S
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5] AR oBAL flavonoid 5 23F AR A
Ae 2AANE AeE IdHA Uch(Predier et al,
1993).

4. UV-B2} #Ae0late] a3t

UV-B7} 2129 A= ggke o3 A58 a9l
o o5 BREVIE & FEEV|E stk UvBel
25t 289 M8 AT Uva B Fxdael 9
& FA #HEHH 53] Uv-BHE] tigk 400~700 nm
2] &Y 8 WA (photosynthetically active radia-
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FesE P38 ZeAlxd] 99 Ao g T2 o
& E9] photolyase= UV-Bell 2J8] AAE pyrimi-
dine dimersE monomer= FESR= 7)%o0] gloH,
o] HA40) EXETI} 7 EA) &3] sl Aol
2 Hch(Britt, 1999).
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A%% gl ol UV-BA 2d 715e] Wik} ==
Z37] iS¢ AeF FE=HtHMurali and Teramura,
1986).

ATRAHIEA 2EF T3 93 UV-B F71et
7 AFdale] 23t 7 Aol A= At
ey, T, AE ol8sled 28°ce} 329 F 2
= 25X UV 33 AES 2ARE 37 28°C
M vehd AEF Fhie 2°cidE vehR &
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oI YT =2 271 AAlske o= ehatt

e 9F L T Ao glont viFHEe] o=
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4 T P SR ARHAE ek
(Booker et al., 1992). & 23 UV-B= Eils=
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Z71el efsiat BTl slEe] T2 tigh 21&e]
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Fig. 4. Polential consequences of ozone column decrease and comesponding increase in solar UV-B irradiation for higher
plants at different levels of integration from molecular photochemistry to ecosystems. Experimental evidence for interactions
is indicated by solid lines; dashes lines are for interactions where no direct experimental evidence is yet available.
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=
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Z AelE et eilA 988 AXF vl
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